The quinacrine method of nonsurgical female sterilization has been studied for over a quarter of a century, but knowledge of its recent availability has aroused significant interest and concern. In the ear/y 1970s, some attention to this method was generated by the shift from a liquid "slurry" method to slow-release pellets, although by that time many commentators saw the method as having an unacceptably high failure rate and as presenting serious risks Findings from field studies in 1989-1992 in Vietnam have captured the attention of women's health activists and adwcates, contraceptive researchers, policymakers, family planning providers and others affected by the development and use of this nonsurgical procedure. Of particular interest is the scientific rigor with which the field trials have been conducted, and the potential short-term and long-term health effects associated with the use of quinacrine pellets. T he demand for sterilization is increasing in many countries1 In fact, female sterilization is the most wide ly used contraceptive method, with over 138 million married women of reproductive age relying on its protection. In industrial&d countries, the average woman now achieves her desired family size within six years of marriage, and spends 50% of her reproductive life potentially fertile but not wanting any more children? In developing countries, with an expanding number of women in fertile age-groups and a backlog of unmet need for fertility control, an estimated 150 million new sterilizations-many of them female sterilizations--could be performed in many of these countries during the 199Os.j Female sterilization has been considerably simplified over the past few years, particularly with the introduction and widespread utilization of minilaparotomy, which can be performed as an outpatient procedure. Despite these advances, female sterilization is a surgical procedure;
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thus, it exposes a woman to certain irreducible risks-of infection, for example, or of injury to the viscera. Effective anesthesia and adequate postoperative pain control are sometimes unavailable, and surgical standards have not always been maintained at a satisfactory level. That many users of sterilization have been referred by friends and relatives who themselves have been sterilized under less than optimal conditions is testimony to the strength of the desire for family planning! Given this situation, a simple, inexpensive and easy-to-administer nonsurgical ap proach to female sterilization has the potential for widespread use and appeal.
In July 1993, an article published in The Lancet described the results of two and onehalf years of field trials in Vietnam of quinacrine pellets, an experimental method of nonsurgical female sterilization.5 The report generated renewed interest in the technique, as well as widespread concern?
Since the 1980s, close to 25 articles concerning the use of quinaaine as a method of nonsurgical female sterilization have been published in a range of scientific journals, yet health care providers and the general public were largely unaware of the method, and many of those who had heard of it may not have known that the method was being used anywhere on a large scale. Others may have heard of the method but dismissed the research as a result of questions over potentially high levels of teratogenicity, mutagenicity and toxicity Furthermore, until the publication of the Lancet article, there had been little discussion of the quinacrine method among members of the family planning community or the public at large. If a method of this nature is going to benefit women and genuinely expand family planning choices, then health care providers, potential consumers and the general public need to review the data, discuss the implications of introducing such a procedure, and debate the policy issues that require consideration.
In this article, we give a brief overview of the development of the quinacrine method, review issues of safety and efficacy raised by field studies, discuss several key concerns with regard to ensuring that women are able to make free and informed contraceptive and reproductive choices, evaluate the potential for misuse and abuse of the quinacrine method, and review the need for further research. Above all, we want to stimulate further dialogue--on the one hand, on the issue of quinacrine, but on the other hand, on the larger issue of the ethical development and testing of new contraceptive technologies. The authors of this comment have each approached the writing of this article from very different-perspectives. We believe that it is important to reflect the diverse viewpoints regarding both quinacrine and contraceptive development, in an effort to promote open dialogue and to further the best interests of family planning consumers worldwide. 1920s as an antimalarial drug, and was subsequently administered orally to over three million American servicemen during World War II.8 It has also been used to treat tapeworm, giardia, lupus and malignant effusions of the pleural and peritoneal cavities9
History of Quinacrine
In 1970, Jaime Zipper, the gynecologist and contraceptive researcher who invented the Copper T intrauterine device, described the intrauterine instillation of quinacrine, in a liquid "slurry" form, as a method of female sterilization.10 When inserted into the uterus, quinacrine destroyed the epithelium of the tubal opening and occluded the near end of the tube. The technique was used on a small scale in several countries, but the failure rate was high and there were several types of medical complicationsassociated with the rapid absorption of quinacrine into the vascular system, as well as burning in the vaginal canal. By 1976, Zipper had concluded that the method was "unsatisfactory for widespread use."ll
In the late 1970s, however, Zipper and colleagues developed a solid pellet of quinacrine that was easy to insert and required only a short time to liquefy. The pellet dose was six times lower than that of the slurry, produced a lower failure rate and reduced the possibility of medical complications.*2 Since the 1980s, field studies of quinacrine pellets have been conducted in Chile, India, Vietnam and other developing countries, and prehysterectomy studies have taken place in the United StatesI Although studies have examined several different regimens, the most common ap proach involves the transcervical administration of seven pellets of 'quinacrine (a total of 252 mg) 5-7 days after the first day of menstrual bleeding (i.e., in the proliferative phase of the cycle). The pellets are deposited at the uterine fundus using a modified Copper-T inserter. Two insertions are performed, one month apart. The initial destruction of the tubal epithelium is followed by an inflammatory process over the next 3-5 days that leads eventually to the growth of fibrous tissue and to tubal occlusion. This occlusion appears to be lim-*It should be noted, though, that in the case of accidental use during an early pregnancy, quinacrine is more likely to kill the exposed embryo and produce an abortion than it is to cause damage to an embryo that would then survive to term. tHowever, on anatomical grounds, the occlusion of the proximal, intramural part of the fallopian tube might even lessen the possibility of an ectopic pregnancy, as there is less of a cul-de-sac for the fertilized egg to lodge in following quinacrine treatment than when the distal part of the tube is occluded.
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ited to the section of the tube a few millimeters into the isthmusi Some investigators have tried to improve the rate of tubal occlusion by adding various potentiating agents,15 but no modification of the method described above has progressed beyond the experimental stage.
Results from some field studies, as well as other research on quinacrine, point to several concerns about the method. Quinacrine has been found to be both teratogenic and embryocidal.16+ In addition, incomplete occlusion of the fallopian tubes could increase the risk of ectopic pregnancy.t Furthermore, the Ames test, a laboratory method for identifying potentially carcinogenic agents, suggests that quinacrine must be considered a possible cancer-causing agent in mammals.
approved by the FDA. There was little likelihood that the quinacrine method would be submitted for FDA approval, however. Some doubted that there was much of a U.S. market for such a method, and potential manufacturers may have feared that the method's failure rate would expose U.S. physicians to an unacceptable burden of litigation. Quinacrine was also of little interest to Western manufacturers because it could not be patented, and so was not likely to generate a significant profit. Thus, although the quinauine method was clearly of great potential interest to some, and FHI continued to assist in data collection in Chile among women treated with quinacrine in Zipper's studies, no further trials of the quinacrine method occurred in developed countries. In the early 1980s, Family Health International (FHI) conducted toxicology studies in cynomolgus monkeys, which were given varying amounts of quinaaine intravenously.17 When the quinacrine was deliberately placed in the peritoneum of small cynomolgus monkeys, it led to serious side effects, including death. However, when the experiment was repeated with pigs (whose peritoneal cavity is comparable in size to that of humans), there were no serious sequelae.ie
The results of these studies, which provided data on the systemic effects of quinacrine, led to the initiation of U.S. clinical trials. In one study, 10 volunteers received quinacrine pellets 24 hours prior to elective hysterectomy in an FHI-sponsored clinical trial approved by the U.S. Food and Drug Administration (FDA). Another 11 U.S. women subsequently received quinacrine 30 days before elective hysterectomy Blood levels of quinacrine and other parameters were measured. The small number of women who participated in these prehysterectomy studies were monitored clinically during the interval when any serious immediate reaction to the systemic absorption of quinacrine could be expected to occur
The Vietnamese Trials
The hesitancy of Western funders and pharmaceuticals to explore the use of quinacrine did not halt all research, however. In field trials conducted between January 1989 and October 1992, 31,781 Vietnamese women received at least one insertion of quinacrine pellets.i9 According to Vietnam's vice-minister of health,a0 the women who volunteered to receive the quinaaine pellets were rigorously screened, and had to be over 30 years old with at least two living children in order to participate. However, the volunteers were almost exclusively of lower socioeconomic status and were poorly educated; also, some published information suggests that the screening criteria may not have been strictly enforced.2* Furthermore, the field studies wereconducted in a resource-poor environment; the per capita expenditure for health in Vietnam is $2.00 per year, of which only 10% goes to maternal and child health and family planning. Moreover, the quinacrine method was offered alongside a limited choice of modem methods in Vietnam--sterilization and the IUD. Finally, protocols may not have been followed in every detail, and follow-up may have been imperfect in some groups.
In Table 1 , we show selected data from the Vietnam study concerning pregnancy rates among users of the quinacrine method. At 12 months of follow-up, women who received two insertions of quinacrine had a failure rate of 2.6 pregnancies per 100 users, about half the rate seen among women who received just one insertion of quinaaine (5.2 per 100). By 24 months, failure rates among women with one insertion had not changed, while those among women with two insertions had climbed to 4.3 per 100.
The Vietnamese data on failure rates are valuable; however, data on rare adverse effects need to be approached critically. No deaths were reported among participants in the field trials. According to the researchers, a plausible calculation suggests that 6-31 women might have died during a comparable number of surgical sterilization procedures, and that more than 240 maternal deaths would have occurred in this group in the absence of fertility controLz More data from the follow-up of ectopic pregnancies and other long-term, rare, but possibly serious risks would be important. One death from ectopic pregnancy in Vietnam after the closure of data collection has been documented.23
Ethics and Policy Considerations
Some women often seek irreversible methods of family planning because they lack other birth control options. It is essential to provide sterilization services as one birth control choice among many alternatives. When assessing need, however, we should be cautious: Women who want no more children do not necessarily want an irreversible method. In addition, we cannot lose sight of the strong, tenacious relationship between maternal mortality and other key social, political, economic and health-related factors.
Family planning practitioners, policymakers and consumers around the world would agree that there is a vast unmet demand for fertility control, particularly for simple, effective and inexpensive reversible methods. Nevertheless, we must ask ourselves, how well does quinacrine fill such a demand? Moreover, how are the immediate benefits of a new method such as quinacrine to be balanced against possible-short-term and long-term risks? Furthermore, where should the locus of con- When the pressure for change is not profit but perceived human good and two schools of thought find themselves in op position, then the temperature of the debate rises. With the quinacrine method, in essence, one group wants to guarantee that Vietnamese women are not subjected to long-term physical harm and exploitation, by ensuring either that the quinacrine method is never used or that more extensive tests are done while its use is postponed. Others hold that to discontinue use of the quinacrine method is to deny Vietnamese women a potentially life-saving choice. In this case, because of quinaaine's unknown potential for longterm side effects, women's organizations and other concerned groups successfully pressured the Vietnamese government to cease further use of quinacrine until studies have demonstrated that there are no negative effects on women's health.
The reduction of maternal mortality has been mentioned prominently in discussions about quinacrine and its place on the menu of family planning options.24 Certainly, extensive efforts must be made to address the ongoing problem of maternal mortality and morbidity, especially in developing countries. At the same time, we must recognize that the quinacrine method is not a panacea for maternal morbidity. Simply focusing on fertility control procedures in order to reduce maternal mortality fails to recognize the clinical need for improved obstetric and family planning services, as well as the need for governments to provide better health care services overall, to distribute resources more adequately, to pay greater attention to health and cultural issues and to promote safe, legal abortion services.
Undoubtedly, one of the most difficult issues is how to evaluate the long-term risk of carcinogenesis. Case-control and cohort studies following widespread human use may be the only way of giving complete assurance. To this end, a retrospective study of women in Chile, Vietnam and elsewhere who have used quinacrine should be undertaken to learn more about long-term effects-those reported anecdotally as well as those reported directly to clinicians. The need for additional animal data has been clear for over a decade, but the international community has not been willing to make the needed investment. Should animal studies be conducted, however, they may not provide unambiguous information. The choice between condemning the method at this stage on the basis of the Ames test or continuing its use while monitoring users closely (as was done with hormonal contraceptives and IUDs) is a weighty issue, and one where disagreements are likely to persist.
Practical Issues
It may be extremely difficult to prevent the misdirected use of any technology, but the interests of the user are most likely to be given priority if there is: .an analysis of the context in which a new method will be used; *an objective and thorough evaluation of the scientific data relating to the strengths and weaknesses of a new method; aa clear definition of the areas requiring further research, and a realistic statement of what it will take to answer these questions; and *an honest appreciation of how a new technology could be misused.
In addition, serious and concerted efforts must be made to build opportunities for dialogue between contraceptive researchers, reproductive scientists, consumers and women's health advocates. 
Providing Free, Informed Choice
The circumstances in health clinics and family planning settings must be such that women are not subject to coercion in the context of demographic goals, fraud or misinformation, or enticed by special inducements. This can happen only if practitioners and other family planning providers are sensitive to the complex and multiple influences on women's lives, including the cultural and familial implications of permanent sterilization. We must ensure that women have adequate time for the decision-making process prior to having the procedure.
In the case of the quinacrine method, consumers would need to be clearly informed that the technique is still largely experimental, that it carries with it risks of failure and ectopic pregnancy, and that women need to receive two applications of quinacrine. Additional information needs to be provided with regard to the method's risk of side effects, its lack of protection from infection with the human immunodeficiency virus and other sexually transmitted d iseases, and its potential cancer risks. 
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be informed about what choices exist (or do not exist) should pregnancy occur.
Threats of Potential Misuse
Even a casual observer can imagine the potential for misuse and abuse with a sterilization technique such as the quinacrine method. The insertion technique is identical to that of the IUD, and it is possible to imagine that a clinician who believed that a patient might be better suited to sterilization could insert quinacrine pellets in place of an IUD without the patient's knowledge. Concerns about the potential misuse of nonsurgical sterilization come on the heels of fears concerning the misuse of the contraceptive implant,= which is now in use in many countries around the world. In addition, one cannot ignore the long history of compulsory sterilization, both in the United States and in many developing countries. In the United States, much of this abuse was focused on the poor, the mentally retarded, prison populations and ethnic minorities. All too often, the potential for misuse and abuse is driven by the competing priorities of the individual's right to reproductive choice in the midst of ongoing efforts to slow rapid population growth. Thus, it is not enough to look solely at the benefits reaped from a new contraceptive technology. We must also face the realities of potential misuse, and address them directly, responsibly and in a timely manner.
Possible Benefits of Quinacrine
Low-income women often find surgical sterilization to be prohibitively expensive. Furthermore, in some countries, such as India, there is a tradition of paying the acceptor an "incentive," either in cash or in kind. The incentive is sometimes interpreted as compensation for the pain and time lost due to surgery, but whatever the rationale, there is a genuine conflict between voluntarism and payments of any sort. Given that the cost of materials for the quinacrine method is US $1 per operation, and because the procedure is more convenient to administer than surgical sterilization, this method should be offer&l without incentives if it is ever provided on a large scale.
In addition, many women eventually regret having been sterilized. In the 1982 U.S. National Survey of Family Growth, up to one woman in 10 responded that she would reverse her sterilization if it were safe to do so.% Regret after sterilization has been found to be related to several social and economic factors. Moreover, women may 140 be more apt to regret sterilization if they have had to make their decision without timetoconsidertheramificationsof theop eration, or if medical personnel encouraged the decision by emphasizing the perceived convenience of postpartum sterilization.27
Thequinacrine method changes the decision-making equation after delivery. To date, it has not been offered postpartum, and is likely to remain technically unsuitable for use after delivery. The fact that it is a simple procedure that can be performed outside the hospital setting, and that it is a procedure that can be performed by a range of health care workers, removes pressure from providers and users to capitalize on any convenience associated with postpartum tubal surgery. Overall, a method like quinacrine could preempt large-scale portpartum surgical sterihzation programs, thereby potentially reducing the number of situations in which women would find themselves experiencing poststerilization regret.
Conclusions
Decisions on the use of the quinacrine method are likely to be made at a national level, but there are key questions that require additional study and the broad sharing of objective information. Among these are gathering data on women's perspectives on the procedure, as well as continuing to monitor users in Chile and Vietnam in order to gain further insight into the possible long-term side effects, particularly ectopic pregnancy and reproductive cancer.
It is important to keep in mind that quinacrine is not sterilization in the conventional sense; instead, it can be viewed as an irreversible long-acting contraceptive method with a moderate failure rate and a high continuation rate. As can be seen in Figure 1 , this makes the quinacrine method unique, in that all other methods now in use that have a moderate failure rate are reversible.
Studies of the quinacrine method's acceptability and utilization are urgently needed in order to determine the social, physical, psychological and economic im- pact of this procedure on women and their families. Clearly, from a consumer's perspective, it is the family planning community's responsibility to ensure that accurate and thorough data are collected and analyzed before we begin the process of introducing this method.
To initiate this process, beginning in mid-1994, FHI will undertake a retrospective study of quinacrine acceptors in Vietnam to describe their social and demographic characteristics, identify predictors of method failure, ask women about their decision to select this method, and compare the perceptions and experiences of women using quinacrine with those of women using the IUD.
At the present time, the available data concerning this method have substantial limitations? For decision-makers overseeing family planning services, the quinacrine method presents an unusual problem, largely because it has not been submitted to any of the developed countries' drug regulatory agencies (beyond the FDA-approved Phase I clinical trials conducted previously). Further testing in these countries is unlikely In addition, the lack of potential developed-country markets produces a "Catch-22" type of situation, in that the U.S. AID, which is the major source of noncommercial funds for contraceptive development, finds it difficult to pursue a method that is unlikely to be approved for use in the United States.
Moreover, the questions relating to toxicity and caninogenicity of quinacrine present serious dilemmas in assessing the method's long-term safety and efficacy. Some commentators dismiss cancer concerns as unfounded, arguing that quinacrine has been used on a large scale for other purposes without evidence of subsequent cancer Others fear that the long-term cancer risk may outweigh any short-term benefits, and point out that quinaaine has not been used in the uterus before.
At a time when many perceive the control of women's fertility to be a quick fix for many contemporary social, economic and environmental problems, we must be cautious and deliberate in our evaluation of any new reproductive technology Is quinacrine to be perceived by program managers as yet another weapon in the arsenal of "chemical warfare" against women's reproductive choices, or as a welcome addition to the "cafeteria" of birth control options? In the latter case, is the method being introduced as a shortcut to the reduction of maternal mortality, or as part of the overall delivery of health services to women? These and reInternational Family Planning Perspectives lated questions must be addressed if consideration is given to introducing a method such as quinacrine.
Given that our thinking and perspectives on contentious issues are shaped by our backgrounds, values and experiences, it is difficult to achieve objectivity, especially when dealing with a subject complicated by economic, political, social and cultural factors. The availability of quinaaine raises serious concerns that extend beyond questions of the method's efficacy or of the need for a procedure of this nature. We believe that consistent emphasis must be given to the user's perspective, scientific objectivity must be maintained in analyzing the data, and users must be involved in the necessary discussions and decisions concerning contraceptive efficacy and safety. It is only through these steps that it will be possible to improve the care provided to the individuals we want to serve. 
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